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(54) OPTICAL DISK AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical disk and its 
manufacture provided with at least a first recording surface and a second 
recording surface on a disk substrate and capable of efficiently peeling the 
second recording surface from a stamper made of metallic system material 
in a sticking type optical disk and its manufacture. 
SOLUTION: The optical disk provided with plural recording surfaces 
recorded with information is provided with the first recording surface 102 
formed on the disk substrate 101 and recording the information, a 
translucent film layer 103 formed on the first recording surface 102 and 
reflecting a part of a light beam, a first middle layer 104 formed on the 
translucent film layer 103 and transmitting the majority of the transmitted 
light beam through, a second middle layer 105 formed on the first middle 
layer 104 and transmitting the majority of the light beam through, the 
second recording surface 106 formed on the second middle layer 106 and 
recording the information and a reflection layer 107 formed on the second 
recording layer 106 and reflecting the light beam. Then, adhesive force 
between the stamper made of the metallic system material for forming the 
second recording surface and the second middle layer 105 is made smaller ] 
than the adhesive force between the translucent film layer 103 and the 
first middle layer 104. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CUUMS 



[Claim(s)] 

[Claim 1]. It has the following and is characterized by being larger than La Stampa of a metallic material for adhesive strength of 
said translucent layer and said 1st interlayer to form said 2nd recording surface, and said 2nd interlayer's adhesive strength. An 
optical disc possessing a disk base which it has two or more recording surfaces on which information was recorded, and can 
play said information by an optical beam. 

The 1st recording surface on which it was formed in said disk base and said information was recorded. 

A translucent layer which is formed on this 1st recording surface and reflects said a part of optical beam. 

The 1st interlayer who is formed on this translucent layer and penetrates said the greater part of optical beam. 

The 2nd interlayer who is formed on this 1st interlayer and penetrates said the greater part of optical beam, the 2nd recording 

surface on which it was formed on this 2nd interlayer and said information was recorded, and a reflecting layer which is formed 

on this 2nd recording surface and reflects said optical beam. 

[Claim 2]In the optical disc according to claim 1, said 1st interlayer, An optical disc, wherein said 2nd interlayer uses material 
which has 0.5-kg/cm2 or more the adhesive strength of 2 kg/cm2 or less to said La Stampa using material which has not less 
than 20-kg/cm2 the adhesive strength of 30 kg/cm2 or less to said translucent layer. 

[Claim 3]An optical disc characterized by at least one side of said 1st interlayer and said 2nd interlayer being a sheet with 
constant thickness in claim 1 and the optical disc according to claim 2. 

[Claim 4]An optical disc manufacturing method which manufactures an optical disc possessing a disk base which it has two or 
more recording surfaces characterized by comprising the following on which information was recorded, and can play said 
information by an optical beam. 

A process of said information being recorded on said disk base, and forming the 1st recording surface. 
A process of forming a translucent layer in said 1 st recording surface. 

A process of forming the 2nd interlayer in La Stampa of a metallic material in which the 2nd recording surface is formed. 

A process which stations the 1st transparent interlayer to said optical beam to said translucent layer, makes this 1st interlayer 

stick the 2nd interlayer of said La Stampa, and carries out hardening adhesion by application of pressure. 

A process of forming the 2nd recording surface on which it exfoliated from account La Stampa of back to front in which said 1st 
interlayer did hardening adhesion, and said information was recorded. 

A process of forming a reflection film which reflects an optical beam in said 2nd recording surface. 

[Claim 5]An optical disc manufacturing method, wherein a process of forming said 2nd recording surface in said 2nd interlayer 
applies ultraviolet curing resin to said La Stampa with a spin coat method in the optical disc manufacturing method according to 
claim 4. 



[Translation done.] 
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DETAILED DESCRPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the InventionjThis invention relates to an optical disc and an optical disc manufacturing method provided with two or 

more recording surfaces which pasted the disk base of two or more sheets together. 

[0002] 

[Description of the Prior Art]In order to call for a mass optical disc and to raise storage density in recent years, trials, such as 
making a record pit small, are made. These days comes and development of the digital versatile disc (DVD:Digital Versatile Disk) 
which has the storage capacity of not less than several GB at 120 mm in diameter is progressing as a high density optical disk. 
[0003]prawjng 5 is a mimetic diagram showing the outline composition of the conventional high density optical disk, (a) is an 
outline sectional view of DVD-9 and (b) is an outline sectional view of DVD-18. In order to raise storage capacity, there is a 
dual layer disk which made the recording surface two-layer in a high density optical disk. There are DVD-9 [ renewable only 
from one side as shown in drawing 5 (a) as a dual layer disk ], and DVD-18 [ renewable from both sides as shown in drawin g 5 
(b) ]. DVD-18 has a recording surface of four layers by both sides, and is a two-layer optical disc which both sides to 
information can read. 

[0004]The composition and the manufacturing method of the optical disc which reads the information on a two-layer recording 
surface in one side as shown in drawing 5 are explained. Drawing 6 is a mimetic diagram showing the outline section of the 
optical disc which has a two-layer recording surface in the conventional high density optical disk. As shown in drawing 6 a s for 
the optical disc which has a two-layer recording surface, the 1st recording surface 602, the translucent layer 603, the hyaline 
layer 604, the 2nd recording surface 605, the reflecting layer 606, and the protective layer 607 are formed in the disk base 601. 
And it is set to DVD-9 mentioned above by pasting together the disk base 601 and the transparent disk base in which the 
recording surface is not formed via the glue line 608. It is set to DVD-18 mentioned above by pasting together said optical disc 
and the optical disc of the same composition. 

[0005]In drawin g 6, the translucent layer 603 reflects the optical beam which entered about 20 to 30%, and penetrates the 
remaining optical beams. The reflecting layer 606 is a thing of the optical beam which penetrated the translucent layer 603 
which reflects all mostly. In order for the hyaline layer 604 to make an optical beam penetrate, the thing of a transparent 
material is used to the wavelength of an optical beam, 

[0006]The thickness of the hyaline layer 604 needs to be 55 micrometers in center value, and needs to press down the 
bonding-type optical disc which has two or more recording surfaces mentioned above in accuracy of about 55**4 micrometers 
in disk 1 rotation. That is, within the disk, when the distance of the 1st recording surface 602 and the 2nd recording surface 605 
was not a predetermined range, it might be told by causes, like aberration arises that a regenerative signal deteriorated to the 
laser beam which reads information. In the bonding-type optical disc of DVD-9 and DVD-18 grade. Since the thickness of the 
disc substrate 601 of one sheet was as thin as 0.6 mm, curvature arose in the disk base 601 and it was difficult also in 2P 
(PhotoPolymerization) law etc. to make transparent layer thickness into the range of said thickness. 

[0007]Then, in a bonding-type optical disc, in order to press down a hyaline layer in predetermined thickness, there are some 
which used the sheet (or film) with uniform thickness for the hyaline layer 604. Drawing 7 is a mimetic diagram showing the 
manufacturing process of the bonding type optical disc which used the conventional sheet. As shown in drawing 7 , the 1 st 
recording surface 701 is fabricated on the transparent disk base 702, and the translucent layer 703 is formed on the 1st 
recording surface 701. The translucent layer 703 reflects the optical beam which entered about 20 to 30%, and penetrates the 
remaining optical beams. 

As a material of a translucent layer, they are aluminum, gold and these alloys, or silicon nitride. 

[0008]The 2nd recording surface 705 is formed in La Stampa 704. La Stampa 704 is metallic materials, such as nickel and 
chromium. To the wavelength of an optical beam, it is transparent between the disk base 702 in which the 1st recording surface 
701 and the translucent layer 703 were formed, and La Stampa 704 in which the 2nd recording surface 705 was formed, and the 
sheet 706 of uniform thickness is arranged. 

[0009]And after applying a pressure from the both sides of the disk base 702 and La Stampa 704, it irradiates with ultraviolet 
rays from the disk base 702 side according to the ultraviolet ray source 707. By application of pressure and the exposure of 
ultraviolet rays, the sheet 706 is pasted up with the translucent layer 703 of the disk base 702 while it transfers minute 
unevenness of the 2nd recording surface 705. 

[0010]Then. after exfoliating the 2nd recording surface 705 of the sheet 706, and La Stampa 704, the reflecting layer 708 is 
formed on the 2nd recording surface 705. By pasting together two optical discs produced at the above process, a bonding type 
optical disc with a uniform distance between the 1st recording surface 701 and the 2nd recording surface 705 is producible. 
[Problem(s) to be Solved by the Invention] 

[001 1]In the manufacturing process of the bonding type optical disc using the sheet mentioned above, the translucent layer 
formed on the 1 st recording surface, It is material or silicon nitride of a metal system, such as aluminum, gold, and these alloys, 
etc., and La Stampa in which the 2nd recording surface is formed is the material of metal systems, such as nickel and chromium. 
When forming the 2nd recording surface by injection molding, the sheet must exfoliate only the La Stampa side, after application 
of pressure and UV irradiation hardening and pasting up. 

[001 2] However, since both a sheet, the translucent layer to paste up, and La Stampa are the materials of a metal system, it is 
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the process of the adhesive strength of a sheet to a translucent layer and La Stampa being an abbreviated EQC, and exfoliating 
a sheet from La Stampa. A sheet exfoliates from a translucent layer or there is a fault of exfoliating from both a translucent 
layer and La Stampa. 

[0013]Therefore, when producing a bonding type optical disc, faulty optical discs increase in number, it is stabilized, and a 
bonding type optical disc cannot be produced, but there is a fault that productive efficiency falls. 

[0014]Therefore, in a bonding-type optical disc and optical disc manufacturing method, this invention equips a disk base with the 
1st recording surface and the 2nd recording surface at least and an object of this invention is to provide the optical disc and 
optical disc manufacturing method which can exfoliate the 2nd recording surface efficiently from La Stampa of a metallic 
material. 
[0015] 

[Means for Solving the Problem]Therefore, in an optical disc possessing a disk base which this invention according to claim 1 is 
provided with two or more recording surfaces on which information was recorded, and can play information by an optical beam, 
The 1st recording surface on which it was formed in a disk base and information was recorded, and a translucent layer which is 
formed on the 1st recording surface and reflects a part of optical beam, The 1st interlayer who is formed on a translucent layer 
and penetrates most optical beams, and the 2nd interlayer who is formed on the 1st interlayer and penetrates most optical 
beams, It has the 2nd recording surface on which it was formed on the 2nd interlayer and information was recorded, and a 
reflecting layer which is formed on the 2nd recording surface and reflects an optical beam, and is characterized by being larger 
than La Stampa of a metallic material for adhesive strength of a translucent layer and the 1st interlayer to form the 2nd 
recording surface, and the 2nd interlayer's adhesive strength. 

[0016]In this invention according to claim 2, in the optical disc according to claim 1, the 1st interlayer, The 2nd interlayer is 
characterized by using materia! which has 0.5-kg/cm2 or more the adhesive strength of 2 kg/cm2 or less to La Stampa using 
material which has not less than 20-kg/cm2 the adhesive strength of 30 kg/cm2 or less to a translucent layer. 
[0017]This invention according to claim 3 is characterized by at least one side of the 1st interlayer and the 2nd interlayer being 
a sheet with constant thickness in the optical disc according to claim 1. 

[0018]This invention according to claim 4 is provided with two or more recording surfaces on which information was recorded, 
and is characterized by that an optical disc manufacturing method which manufactures an optical disc possessing a disk base 
which can play information by an optical beam comprises the following. 

A process of information being recorded on a disk base and forming the 1st recording surface. 
A process of forming a translucent layer in the 1st recording surface. 

A process of forming the 2nd interlayer in La Stampa of a metallic material in which the 2nd recording surface is formed. 
A process which stations the 1st transparent interlayer to an optical beam to a translucent layer, makes the 1st interlayer stick 
the 2nd interlayer of La Stampa, and carries out hardening adhesion by application of pressure, A process of forming the 2nd 
recording surface on which it exfoliated from La Stampa and information was recorded after the 1st interlayer does hardening 
adhesion, and a process of forming a reflection film which reflects an optical beam in the 2nd recording surface. 

[001 9]A process at which this invention according to claim 5 forms the 2nd recording surface in the 2nd interlayer in the optical 
disc manufacturing method according to claim 4 is characterized by applying ultraviolet curing resin to La Stampa with a spin 
coat method. 

[0020]In an optical disc which according to this invention pasted two or more disk bases together and was provided with two or 
more recording surfaces, The 1 st strong interlayer of adhesive strength is used from the 2nd interlayer to a translucent layer of 
metallic materials, such as aluminum, gold, and these alloys, Since it is stronger than adhesive strength [ as opposed to / using 
the 2nd interlayer to La Stampa of metallic materials, such as nickel and chromium, in which adhesive strength is weaker than 
the 1st interlayer / a metallic material in adhesive strength of the 1st interlayer and the 2nd interlayer ], Since it can exfoliate 
only from the 2nd recording surface side when forming the 2nd recording surface, inferior goods of an optical disc by the 1st 
recording surface side exfoliating etc. can be reduced. 

[0021 ]In order to paste up using a pressure sensitive adhesive sheet of fixed thickness in an optical disc which pasted two or 
more disk bases together and was provided with two or more recording surfaces between the 1st recording surface and the 2nd 
recording surface at least according to this invention, Thickness between the 1 st recording surface and the 2nd recording 
surface becomes fixed, and degradation of a regenerative signal of an optical disc can be reduced. 

[0022]When manufacturing an optical disc which pasted two or more disk bases together and was provided with two or more 
recording surfaces according to this invention, in order to use a sheet of fixed thickness between the 1st recording surface and 
the 2nd recording surface and to paste up at least, An optical disc with constant thickness between the 1 st recording surface 
and the 2nd recording surface can be manufactured, and dispersion in thickness between the 1 st recording surface between 
optical discs and the 2nd recording surface can be reduced. 

[0023]In order to form the 1st recording surface and the 2nd recording surface in a respectively separate base in a 
manufacturing process which forms the 1st recording surface and the 2nd recording surface according to this invention, in a 
stage in which each recording surface was formed. Poor manufacture of the 1 st recording surface or the 2nd recording surface 
can be discovered promptly, and a poor recording surface can be changed into another recording surface, and an optical disc 
can be manufactured. 
[0024] 

[Embodiment of the Invention]The optical disc and optical disc manufacturing method of this invention are explained. In 
explanation of an example, the composition and the manufacturing method of an optical disc with which the two-layer recording 
surface was formed in the disk base of one sheet are explained. Drawing 1 is a mimetic diagram showing the outline composition 
of one example of the optical disc of this invention. In drawing 1 , the 1st recording surface 102 is formed on the transparent disk 
base 101, and the translucent layer 103 is formed on the 1st recording surface 102. The translucent layer 103 reflects a part of 
optical beam, and penetrates other optical beams. As a material used for the translucent layer 103, they are aluminum, gold and 
these alloys, or silicon nitride, for example. 

[0025]The 1st interlayer 104 is formed on the translucent layer 103. The 1st interlayer 104 penetrates an optical beam, by 
application of pressure or the exposure of ultraviolet rays, hardens and pastes the translucent layer 103. The 1st interlayer is a 
thing of the shape of a sheet (film), such as a pressure sensitive adhesive sheet, and is pasted up and hardened by application 
of pressure, for example. 
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[0026]The 2nd interlayer 105 is formed on the 1st interlayer 104. The 2nd interlayer 105 also penetrates an optical beam and 
pastes the reflecting layer later hardened and mentioned by application of pressure or the exposure of ultraviolet rays. The 
material in which the adhesive strength to a metallic material is smaller than the 1st interlayer 104 is used for the 2nd 
interlayer s 105 material. Ultraviolet curing resin of the 2nd interlayer, etc. are liquefied, for example. 

[0027]Here, the 1st interlayer 104 uses the material in which the 2nd interlayer 105 has 0.5~kg/cm2 or more the adhesive 
strength of 2 kg/cm2 or less to La Stampa mentioned later using the material which has not less than 20-kg/cm2 the adhesive 
strength of 30 kg/cm2 or less to the translucent layer 103. 

[0028]The 2nd recording surface 106 is formed in the reverse side of the field which the 2nd interlayer 105 has pasted up with 
said 1st interlayer. The 2nd recording surface 106 is formed by making the information currently formed in La Stampa later 
mentioned to the 2nd interlayer 105 transfer. 

[0029]On the 2nd recording surface 106, the reflecting layer 107 of high reflectance which reflects most optical beams is . 
formed. As a material of the reflecting layer 107, they are metallic materials, such as aluminum, gold, and these alloys. 
[0030]When the glue line 108 using ultraviolet curing resin etc. sticks the disk base 101 provided with the above composition, 
and a transparent disk base (not shown), it becomes a high density optical disk which has a two-layer recording surface. It 
becomes a high density optical disk which has a recording surface of four layers by pasting together the disk base 101 and the 
disk base of the same composition via the glue line 108. 

[0031 ]In the composition of the optical disc of this invention here, What is necessary is just to have the disk base 101, the 1st 
recording surface 102, the translucent layer 103, the 1st interlayer 104, the 2nd interlayer 105. the 2nd recording surface 106, 
the reflecting layer 107, and the glue line 108 at least, and it may have composition which provided the protective layer etc. on 
the reflecting layer 107. 

[0032]One example in the manufacturing method of the optical disc of this invention mentioned above is described concretely. 
This example explains the production process of a disk base which has the 1st recording surface and the 2nd recording surface. 
In this example, the 2nd interlayer should consider it as the hyaline layer which hardened ultraviolet curing resin, and the 1st 
interlayer should use the pressure sensitive adhesive sheet. 

[0033]Drawing 2 is a mimetic diagram showing the manufacturing process of one example in the optical disc manufacturing 
method of this invention. In dr a win g 2, specified quantity dropping of the ultraviolet curing resin 204 is annularly carried out from 
the dispenser 203 at the inner circumference of La Stampa 202 on the surface of La Stampa 202 in which the 2nd recording 
surface 201 was formed. 

[0034]La Stampa 202 is rotated and the ultraviolet curing resin 204 is applied to fixed thickness. Number of rotations is rotated 
between 2000 - 3000 revolutions per minute, when the viscosity of the ultraviolet curing resin 204 is 500CPS. The thickness of 
this ultraviolet curing resin 204 can be set up at viscosity and number of rotations. 

[0035]Next it irradiates with ultraviolet rays for about 1 second according to the ultraviolet ray source 205. the ultraviolet 
curing resin 204 is stiffened, and the 2nd interlayer 206 whom the 2nd recording surface 201 transferred is formed. 
[0036]Next, about 45-micrometer pressure sensitive adhesive sheet which serves as the 1 st interlayer 207 is stuck on La 
Stampa 202 in which the 2nd interlayer 206 was formed. The 1st interlayer's 207 pressure sensitive adhesive sheet is pasted up 
by application of pressure. On the 1st interlayer 207. the disk base 210 which has the 1st recording surface 209 in which the 
translucent layer 208 was formed is carried. In this state, it pressurizes with a press and the 1st interlayer 207 pastes the 
translucent layer 208 and the 2nd interlayer 206 of the disk base 210. Silicon nitride or gold, and these alloys are used for the 
translucent layer 208. 

[0037]The disk base 210 is exfoliated the 2nd whole interlayer 206 from La Stampa 202 after application of pressure. From the 
2nd interlayer's 206 adhesive strength to La Stampa 202, the 1st interlayer's 207 adhesive strength to the translucent layer 208 
is weak, and the adhesive strength between the 1st interlayer 207 and the 2nd interlayer 206, Since it is more than the 1st 
interlayer's 207 adhesive strength, an abbreviated EQC, or it, the 2nd recording surface 201 by which information was 
transferred from La Stampa 202 is formed in the 2nd interlayer 206. and it exfoliates from La Stampa 202 in him. 
[0038]Next, the reflecting layer 21 1 which has high reflectance by sputtering process is formed on the 2nd recording surface 
201. Gold, aluminum, or these alloys are used for the reflection film 211. 

[0039] At this time, the 1st optical disc that has the 1st recording surface 209 and the 2nd recording surface 201 is obtained. 
The 2nd optical disc can be manufactured according to the same manufacturing process as the 1st optical disc. The 1st optical 
disc and the 2nd optical disc are pasted together by applying and stiffening ultraviolet curing resin between the 1st optical disc 
and the 2nd optical disc. Methods of pasting the 1st optical disc and the 2nd optical disc together include the method of using a 
pressure sensitive adhesive sheet the method of using delayed ultraviolet curing resin, the adhesion method of a hot melt type, 
etc. 

[0040]As mentioned above, the 1 st interlayer in which the adhesive strength to a metallic material is stronger than the 2nd 
interlayer, It uses for adhesion with the translucent layer on the 1st recording surface, and the 2nd interlayer, and the 2nd 
interlayer in which the adhesive strength to a metallic material is weaker than the 1st interlayer is used for the transfer from La 
Stampa in which the 2nd recording surface is formed, and adhesion with the 1 st interlayer. That is, the 1 st interlayer has not 
less than 20-kg/cm2 the adhesive strength of 30 kg/cm2 or less to semi-transparents membrane, such as aluminum, gold and 
those alloys, or silicon nitride. The 2nd interlayer has 0.5-kg/cm2 or more the adhesive strength of 2 kg/cm2 or less to La 
Stampa, such as nickel and chromium. And the adhesive strength of the 1st interlayer and the 2nd interlayer is stronger than 
the adhesive strength to the 2nd interlayer's metallic material at least. Therefore, in a peeling process, without the 1 st interlayer 
exfoliating from the semi-transparent membrane side, it exfoliates only from the La Stampa side in which the 2nd recording 
surface is formed, and the optical disc provided with few 1st poor recording surface and 2nd recording surface can be produced 
efficiently. 

[0041]Since it is stuck after the 1st recording surface and the 2nd recording surface are formed on a separate base, Since an 
optical disc can be inspected where the 1st recording surface or the 2nd recording surface is formed. A faulty optical disc can 
be extracted in the early stage of a manufacturing process, and since it can paste together using other optical discs or La 
Stampa and an optical disc can be manufactured when one of recording surfaces are poor, the inferior goods of the optical disc 
after pasting can be reduced. 

[0042]In this example, since accuracy can improve record face-to-face distance by using a pressure sensitive adhesive sheet 
with uniform thickness, aggravation of the reproducing characteristics at the time of playing an optical disc can be reduced. 
Without inspecting disk total, since dispersion in the accuracy of **** of the feeling of a recording surface between optical 
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discs can be reduced, the optical disc by sampling can be inspected and productivity improves. 

[0043]The manufacturing method of the double-sided regenerated light disk which has a recording surface of four layers using 
the optical disc manufacturing method mentioned above is explained. Drawing 3 is a mimetic diagram showing the process of the 
manufacturing method of a double-sided regenerated light disk of having a recording surface of four layers which is one example 
of the optical disc of this invention. In drawing 3, the 1st optical disc formed the 1st recording surface and the 2nd recording 
surface in the disk base, and formed the 3rd recording surface and the 4th recording surface in the 2nd optical disc at the disk 
base. 

[0044]In drawing 3, a predetermined signal is recorded on glass original recording by the cutting machine which used laser as the 
light source (cutting). La Stampa is produced using plating from glass original recording. Since the recording surface of four 
layers is provided to the disk base of one sheet, four La Stampa is manufactured. 

[0045]First. simultaneously with shaping of a disk base, in the 1st optical disc, a transparent disk base turns into the 1st disk 
base that transferred the 1st recording surface of the 1st La Stampa. Record of information is carried out by the minute 
unevenness with which the 1st recording surface of the 1st disk base is called what is called a pit, the weld slag of the 
translucent semi-transparent membrane is carried out on the 1 st recording surface to regenerated light after shaping, and the 
1st translucent layer is formed. Also in the 2nd optical disc, the 2nd disk base in which the 3rd recording surface and the 2nd 
translucent layer were formed of the same process is acquired. 

[0046]Next, in the 1st optical disc, the 2nd interlayer in whom the 2nd recording surface was formed is formed. After applying 
ultraviolet curing resin uniformly on the 2nd La Stampa, it irradiates with ultraviolet rays and ultraviolet curing resin is stiffened, 
and the information on the 2nd La Stampa is transferred on the 2nd interlayer, and obtains the 2nd recording surface. The 
thickness of the 2nd interlayer in whom this 2nd recording surface was formed shall be 10 micrometers or less. Either the 
pressurization mold 2P method or the spin type 2P method is OK as the 2P method. Also in the 2nd optical disc, shaping 
transfer of the 4th recording surface is carried out by the same process on the 2nd interlayer. 

[0047]In the 1st optical disc, the pressure sensitive adhesive sheet which is the 1st interlayer is put and pressurized between 
the 2nd interlayer on the 2nd La Stampa, and the 1 st translucent layer of the 1st disk base, and the 1st disk base and the 2nd 
interlayer are pasted up. Also in the 2nd optical disc, between the 2nd disk base and the 2nd interlayer, the 2nd pressure 
sensitive adhesive sheet that is the 1st interlayer is put and pressurized, and the 2nd disk base and the 2nd interlayer are 
pasted up by the same process. 

[0048]ln the 1st optical disc, after the 1st disk base and the 2nd interlayer paste up enough with a pressure sensitive adhesive 
sheet, it exfoliates between the 2nd La Stampa and the 2nd interlayer. In the 2nd optical disc, by the same process, after the 
2nd disk base and the 2nd interlayer paste up enough with the pressure sensitive adhesive sheet which is the 1st interlayer, it 
exfoliates between the 4th La Stampa and the 2nd interlayer. 

[0049]The pressure sensitive adhesive sheet (the 1st interlayer) on which the 1st translucent layer and the 1st hyaline layer 
(the 2nd interlayer) are pasted up in the 1st optical disc here. The 1st hyaline layer that has pasted up a pressure sensitive 
adhesive sheet and La Stampa, Have adhesive strength different, respectively and namely, the 1st interlayer, Have not less than 
20-kg/cm2 the adhesive strength of 30 kg/cm2 or less to the 1st translucent layer, and the 2nd interlayer, It has 0.5-kg/cm2 or 
more the adhesive strength of 2 kg/cm2 or less to La Stampa, and since the adhesive strength of the 1st interlayer and the 2nd 
interlayer is stronger than the adhesive strength to the 2nd interlayer's metallic material at least, it can exfoliate only the 1st 
hyaline layer from the 2nd La Stampa. Also in the 2nd optical disc, it is the same. 

[0050]that is, the adhesive strength to the 1st translucent layer of a pressure sensitive adhesive sheet and the adhesive 
strength to the 2nd La Stampa of the 1st hyaline layer — abbreviated, if it is going to exfoliate only the 1st hyaline layer from 
the 2nd La Stampa when the same, A pressure sensitive adhesive sheet and the 1 st translucent layer may exfoliate, or both a 
pressure sensitive adhesive sheet, the 1 st translucent layer and the 1 st hyaline layer, and the 2nd La Stampa may exfoliate, 
respectively. When only a pressure sensitive adhesive sheet is used between the 1st translucent layer and the 2nd La Stampa, 
in order to make it exfoliate only from the 2nd La Stampa, it must stop for example, having to apply a release agent etc. on the 
2nd La Stampa. 

[0051]Since the 2nd interlayer is formed on the 1st disk base using the material of adhesive strength which is different to the 
1 st translucent layer and the 2nd La Stampa, respectively in the case of this example, in a manufacturing process, the 2nd 
interlayer in whom the 2nd recording surface was formed from the 2nd La Stampa can be exfoliated certainly. Since the 1 st 
recording surface and the 2nd recording surface are formed in the 1st disk base or the 2nd interlayer, respectively, in a 
manufacturing process, a recording surface can discover the 1 st poor disk base or the 2nd interlayer who is not transferred 
correctly in the stage in which each recording surface was formed. Since the 1 st disk base or the 2nd interlayer whom the 
defect produced can exchange with other 1 st disk base or the 2nd interlayer, can paste together and can produce a disk, his 
productive efficiency improves. 

[0052]In the 1st optical disc, after the La Stampa exfoliation, the weld slag of the reflection film which has high reflectance to 
regenerated light is carried out, and the 1 st reflecting layer is formed on the 2nd recording surface. Also in the 2nd optical disc, 
the 2nd reflecting layer is formed on the 4th recording surface by the same process. 

[0053]And the 1 st optical disc that has the 1 st recording surface and the 2nd recording surface and the 2nd optical disc that 
has the 3rd recording surface and the 4th recording surface, By pasting together by the glue line which applies and stiffened 
ultraviolet curing resin etc. between the 1 st reflecting layer and the 2nd reflecting layer, it becomes a high density optical disk 
which has a recording surface of four layers. 

[0054]As mentioned above, since according to the optical disc manufacturing method of this example it can exfoliate correctly 
when exfoliating the 2nd interlayer or the 2nd hyaline layer from the 2nd La Stampa or the 4th La Stampa, the inferior goods of 
the optical disc in a manufacturing process can be reduced. 

[0055]In a manufacturing process, since the 1st recording surface is formed in a disc substrate and the 2nd recording surface is 
formed in a hyaline layer, where each recording surface is formed, poor manufacture can be discovered. Therefore, when the 1st 
recording surface was formed on the disc substrate and the 2nd recording surface is formed by BAD status on a hyaline layer 
for example, The hyaline layer which could discover the defect of the 2nd recording surface before pasting them together, and 
formed 2nd another recording surface can be pasted together to the disc substrate in which said 1 st recording surface was 
formed, and an optical disc can be manufactured. That is. since the poor recording surface which could discover the defect of 
the recording surface promptly and was discovered can be changed into another recording surface, can be pasted together and 
an optical disc can be manufactured, productive efficiency increases. 
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[0056]Since the thickness of the 1 st recording surface in the optical disc which has a recording surface of four layers, the 2nd 
recording surface or the 3rd recording surface, and the 4th recording surface can be formed uniformly, an optical disc with little 
dispersion is producible. t 
[0057]In the process mentioned above, it becomes a high density optical disk which has a two-layer recording surface by 
pasting together the disk base by which the recording surface is not formed via the UV-cured resin layer on the 1st reflecting 
layer among the optical discs which have the 1st recording surface and the 2nd recording surface. When an optical disc and an 
optical disc are pasted together, not ultraviolet curing resin but a pressure sensitive adhesive sheet is used, and it may be made 
to paste optical discs together. 

[0058]Here, in the 2P method which forms the 1st and 2nd hyaline layers on the 2nd La Stampa and the 4th La Stampa, when 
the spin type 29 method is used, ultraviolet curing resin can be correctly applied in the range several micrometers thick. 
Namely, in [ when a spin coat method is used in spreading of the sensitizing agent of a master optical disk, or formation of the 
recording layer of a write once optical disk ] the sensitizing agent of a master optical disk. In **10 nm and the recording layer of 
a write once optical disk, the thickness of a recording layer is controllable by the accuracy of **1 nm or less to 50-100 nm of 
coating thickness to 1 1 0 nm of coating thickness. 

[0059]Therefore, ultraviolet curing resin is applied to the 2nd La Stampa and the 4th La Stampa by a thickness of several 
micrometers with a spin coat method. The 2nd interlayer and the 2nd hyaline layer which made irradiate with and harden 
ultraviolet rays and were formed, the 1st disk base, and the 2nd disk base by pasting up via the 1st pressure sensitive adhesive 
sheet and the 2nd pressure sensitive adhesive sheet. The thickness between the 1st recording layer, the 2nd recording layer or 
the 3rd recording surface, and the 4th recording surface can be formed with more sufficient accuracy. 

[0060]Other examples in the manufacturing method of the optical disc of this invention are described concretely. This example 
explains the process of the manufacturing method of a disk base of having the 1st recording surface and the 2nd recording 
surface. In this example, unlike the 1st example, a pressure sensitive adhesive sheet is coated with ultraviolet curing resin, and 
it irradiates with the ultraviolet rays after application of pressure, and is just going to form the 1 st recording surface and the 
2nd recording surface. 

[006l]Drawing 4 is a mimetic diagram showing the manufacturing process of other examples in the optical disc manufacturing 
method I of this invention. In drawing 4, the 1 surface of the pressure sensitive adhesive sheet 401 about 50 micrometers thick is 
coated with the ultraviolet curing resin 402. The coated ultraviolet curing resin 402 is formed by a thickness of several 
micrometers on the pressure sensitive adhesive sheet 401. 

[0062]Next, the pressure sensitive adhesive sheet 401 in which the ultraviolet curing resin 402 was coated is put on La Stampa 
404 in which the 2nd recording surface 403 is formed. The disk base 407 in which the translucent layer 405 and the 1st 
recording surface 406 were formed is carried on the pressure sensitive adhesive sheet 401. And from the disk base 407 and La 
Stampa 404 side, it pressurizes with a press and the pressure sensitive adhesive sheet 401 is pasted up on the disk base 407 
and the ultraviolet curing resin 402. Silicon nitride or gold, and these alloys are used for the translucent layer 405. 
[0063]lt irradiates with ultraviolet rays for about 1 second according to the ultraviolet ray source 408 after application of 
pressure and from the disk base 407 side, the ultraviolet curing resin 402 with which the pressure sensitive adhesive sheet 401 
was coated is stiffened, and the hyaline layer 409 is formed. The 2nd recording surface 403 of La Stampa 404 is transferred by 
the hyaline layer 409. It may be made to pressurize after irradiating with ultraviolet rays. 

[0064]Next, it exfoliates between La Stampa 404 and the hyaline layer 409 in which the 2nd recording surface 403 was formed. 
[0065]The reflecting layer 410 of high reflectance is formed by sputtering process on the 2nd recording surface 403 formed in 
the hyaline layer 409 after exfoliation. Gold or aluminum is used for the reflecting layer 401. 

[0066]At this time, the 1st optical disc that has the 1st recording surface and the 2nd recording surface is obtained. The 2nd 
optical disc can be manufactured according to the same manufacturing process as the 1st optical disc. By applying and 
stiffening ultraviolet curing resin between the 1st optical disc and the 2nd optical disc, the 1st optical disc and the 2nd optical 
disc are pasted together. There are the method of sticking a pressure sensitive adhesive sheet and pasting together by 
application of pressure as a method of pasting the 1st optical disc and the 2nd optical disc together, a method of using delayed 
ultraviolet curing resin, a heat sensitivity type adhesion method, etc. 

[0067]With the above manufacturing method, the pressure sensitive adhesive sheet layer and hyaline layer between the 1 st 
recording surface and the 2nd recording surface can produce the bonding-type high density optical disk which has the thickness 
of the range of less than 55**4 micrometers in 55micrometer**1 Omicrometer and optical disc 1 rotation in an optica! disc. After 
putting the pressure sensitive adhesive sheet which coated ultraviolet curing resin on La Stampa and pressurizing it, in order to 
irradiate with ultraviolet rays and to form the 1 st recording surface and the 2nd recording surface, after irradiating with 
ultraviolet rays and stiffening ultraviolet curing resin, a process can be reduced from the manufacturing method to pressurize. 
Since dispersion in the accuracy between optical discs can be reduced, a lot of high density optical disks are producible. Since 
there is little dispersion between optical discs, the optical disc by sampling can be inspected and productivity can be improved. 
[0068] 

[Effect of the Invention]According to this invention, in the high-density optical disc and optical disc manufacturing method 
which are manufactured by pasting together two or more optical discs which have two or more recording surfaces, a disk base is 
equipped with the 1st recording surface and the 2nd recording surface at least, and the 2nd recording surface can be efficiently 
exfoliated from La Stampa of a metallic material. 



[Translation done.] 
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12 0 7coJg*^i:lit&l^^*7cii- ; eixW±T"fe67c:to, 
12*^112 0 6(C|4 N x?y^2 0 2d»&tiMfWM69 
£ilfcgl2fE&ffi2 0 ltfm&Ztl* X?>s<2 0 2fr 

10 0 3 8] ^2ta»ffi2 o y y 

^teT'i«Rft*^^i-SRWl2 1 1 SrffMfSo 5» 
12 1 lfctt. ^fcliT/l/Ss^ttli-ft?)©^ 

[0 0 3 9] w WB#,&T*. % 1 te^ffi 2 0 9 tf 2 fg» 
i2 0 1**1-5^1 af-V****^*. fSlftx 
w * * i R«©«JtlS»c <k 9 H 2 ftxV * ? SrKfF*- 
5rt^T'#5o H 1 ftx^ * * i: H 2 ftr^ * ? t© 
Bit. *0«f&»ffi*fc#LT*fc**5r*:R:J: 
0, S&lftT^^irff^Ttx^;^ t Srflfi 9 
5, Il^f-f i3?2ftx-f i£&!;9#:b-£3 

[0 0 4 o] £Jl±©J:5lc. SB 2 *IHB 

s^js t sb 2 trai i: <os#tfflv\ us i tras <t 9 ^ 

«*#»K^aSHf*a J 3S^*2*|RIB«\ l2Ei 
ffitfJt&it * iitv ^ * ^ * rote^&tf® 1 1 rai 

ioittffl^tv^, -r*fc*>. mi trait*. T-^ 

^SW^I-^Lt 2 0 kg/cm2^±30kg/cm 
2WTW«#3*ffi^ ; fftT^5o *7t, ^2+railtt, 
- y-jryu-^p J^O^^lCttLTO. 5kg/c 
m26t±2 k g/cm2«TO«*»*S:*rLT^5. 
^LT. mtWJBfc SB 2 tlBHfc '>fc 

mm*t>mmt&z.kt£<s is 2 mm® <* tix v * 
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t » 2 E»B*«lx.fc*f r -f * ? taw** < £8-f 5 - 

[0 0 4 1] Sgltaeffit»2!E«ffii:a s » B'J* 

©**±KUBl* * ftfctglciU; 9 £fc> $ ft5<£>T\ % 1 12 

10 TIA 9 ^-fc-Wtf* -f * * SrS^-fa £ t #T*# 5fc*. 
[0 0 4 2] #Hft#m±. JP 

(OIB^S® W)K $ cofflS (Dli lb o # S r t AST* 

20 ipi_h-r?)o 

[0 0 4 3] Huil!Lfc3t7 : -V^^»iit*v£^ffl^fc4S 

Tift0^-t-5o H3tt, *wn<F>%7 : -< ?.t<o-mmmx' 

SOXSSr^-r^iaTfo-S. H3lc*JV^T, & 1 ftx 
-f^^li. T-V^^S^t^iffi^Bi^2|ESSi:^ 
ffMU M23tx^^^lcr ? 'f^^*^t^3fe^Bt 
*4Eftifikt**L.fc. 

[0 0 4 4] I13(c*dV^T. w— >f5r?tjii: Lfc^s/r 

fiiSASSItPjitTV'Sfc*. 4oox^ w?^S8f^$tL 
[0 0 4 5] ST. ^l*f-f ^^(CfcV^T. jg^&x 

v>«n% i te^ffi$rte¥ tfc^ i r-f * * s& t 

tftt'5^/h' , «etia[ai-J;9lt«oE^$ti. *JKH, S 
40 £ftlc»LT¥2^ft^S^ll^ JB l B»B5±k:^< 

(CioV^Tt, P«OXg(cJ;9, ^3|5»ffit^2^S 

[0 0 4 6] ftt. mi)tr-<^^lct3V^T. m2E^: 
S^^$tifc^2 4 3 ra®^ffM1-^o I2x?y^i 

»2i'MJi±ic(i59Sn«2ia»ii*»5. 

2fE^ffi^^$tV7t^2't i raiOW:${4l Onm&T 
50 2P&I4, Ki2PS < 7fyf 2P 



9 

m<oifhhX'h^\ *?ici6\,^Th. mm 

[0 0 4 7] %\ 3tx-f ^^(-*3^T, S2^?W!i 
2 t ffl Ji t <op B 1 (cm 1 1 fflJg "C fc S SB 2 tt* h 

■So 

[0 0 4 8] |l)t7-f * ? dfc^T, h\cX 
2 * 9 b % 2 (flRJI i ©FA -CfiJSli- £ „ £ 2 3fcx w 
*->- hlci"9B27 : V^^SStm2 f WMi*s+»« 

So 

[0 0 4 9] BDfeTW^t-*^^ II^ 

iSWStfBligWJf (SS2*F B 1S) tt«tLTV^«S 20 
h (S? 1 4>pqj|) t , thxfiytbi: 

0 k g/cm2Ki3 0 k g / c m 2 J£/.TWg;;tf 
flU S^^jf I4> **W*»C*tLT0. 5kg/c 
m 2 El± 2 k g / c m 2 & Troif5$S!r 1 1 ( £ 1 «P 

mui if2 * Ffl* t <D&%%tmt. >pk < t i>m 2 + n 
9 i"*frbW, i aw*©****-*- s c t i6ST-# So si 

2)fef-f^^m^t)[Rlit'fc5o 30 

[0050] oit), h rom i ¥5§WJi~ro« 

mtib, iuawJi©jiS2**ww>*j»*!W*Hc 

wt, htm \*mwmx.x*%imwmt%i2x 
9 w<©H*as**i€n«i(rf s - 1 *> s *> s„ #J x. n . 
mi¥mwmtm2xty/<b<Dmci&?£->-t<D%.z 

4fe4<4*. 40 

[0051] *mfeMo««, m\*mmmb%2*9 

SX&fc&V '-C . SI 2 * * <b $ 2 E&E^ffM £ 

ttfcS? 2 «rfllJ*fc*l*i-a r t S. 4 tz, 
S§ 1 ESiffi b % 2 E&B £ £-£*xmSS lf^^^IS 

*ft^ft©i^ffi«r»#LfclMrc, E»H#jE*KHB 
9£*U"CV**v % *&«>*S 1 x *^Sag*fcf43? 2 *Ffl 
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[0052] fUTtT-Y^^icjov^T, 79 ^^mm 

l-SSWRSr^y^U^ SI 1 KWJf £»T3o ^2 

[0 0 5 3] ^Lt, «lE»ffii:» 2fe«ffi^*-rs 
ffl5trV^^t. *3E»ffii*4 8S»ffiS:^-r5» 
2*r : V ^^t*. JBlKJtJii:!B2R»Jii:©|IIk* 

^t5:ti:i 9> 4Ji(Dte^E^fl-rS^S3t7 :: ' 

[0 0 5 4] «±©J;5(c, *mi&m<n]lb J f4Xt9im 

itttf , S2x^ w<*fci4m 4 ^ ^ w<*»e>« 

tScfciS-C^Sfcft, MiSXSlct5(-t?)*xV^^w 
[0 0 5 5] |BSXSK33l^T. JglEftffiSrx 

T'ffM^ttfc^, ^tub?rS 1 S , ?^^Sm)(cfl2fe» 

^B^Jf^BuE^ l E^ffi^ffM Lfc-rV ^ ^ SSlclfi 9 
^ ^ %W&tZ> - i ^T'^ So 

[0 0 5 6] ^ (btd. 4Ji©EftffiSr^-f53tf f -<^^ 
(ctDl"tSSllE»ffitS5 2ffl®S, tfc(4. S53f££iffi 
t Sf 4 E^ffi b nmZ&lQ-iz.MtfLlr&z. b Sfc 

So 

[0 0 5 7] LycXS^cfc^^-C, S5 1 Eftffi&tTJB 
2E»ffi£#1-Sft7V**©5*K »iKlt*±t* 
^i»a^bl»J!B»*^LT, EMA 5 ^^i^TV^/ < ^v^x 
-f 9 -a-fr-frsc: ttcit), 2@cr)fe^B^ 

T4*9 bZteQ ^t>*fc»^-ic, *^»«{ktttffiT?l4 

[0 0 5 8] m2^^^-«fi.t) ; ss4^^ v/-<± 

©JBl&VIB2aWJBS:JK*-r5 2Pjfe^*5^T» 
{U»IB«:lE»Kfc*r6 i t^T'f S 0 -r*t>t>. %t 
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T+lOnm, £tz, ififESftT-f 7- V <n>W®M\^ s 
TI4, '^*J¥5 0-1 0 0 nmtCxttTi 1 nm«TW 

[oo59] Lfc#oT, %Kmmwm*%2*9^ 

'FfflJl&tfSK 2 jg^JI 1 f -f * * SS&tfSI 2f-f 

[0 0 6 0] **Wo*7 f >f^^©KiS*«fet*i 
Ji2rife©l6K:ovvciM]i-S. *3U6«^*5V^Ttt, 
2 GftS 5 i w 5T*&5o 

[0 0 6 1 ] 121414, XftWDftf'-l x?m&l>mci6 20 

rtzm<D%Mm<nmmT.mzm-ritM3:®vhz> 0 04 ic 

iSI^T, ^5 0fim©J|$O^f->-h4 0 iro-SS 

>^*ttfc*^i»BMbWffi4 0 2(4, «f->-h4 0 1 
± fcife n m <D W £ X*Bf& £ ft 5 = 
[0 0 6 2] fcfc, K^MW{bttlB4 0 2#=>-tV V 
i/$tifctt*->-h4 0 lSr, f2lEtl4 0 3^W 
$ntV^5^?^4 0 4l£<£>-£5o 
4 0 1±fc. flSl4 0 5tHEtB4 0 6»^ 
SH*:?^ **S«4 0 7£«ttt5 0 tLT, 30 
Sffi4 0 7 W<4 0 4{RlJ^b, ^W^ICi "9 flDffi 

£ffv\ lif->-h4 0 1 &r-fX^»4 0 7 
*ft«1*&WJIB4 0 2 fcSMIf #aWl4 0 5 1C(4, 

g<k-> y = y*fci4&&tfr;fr<bro£-&£ffl^5o 

[0 0 6 3] JDJEEfc, f^**S3£4 0 7m*b*UWk 
KU4 0 8 ic «fc 9 K^MfrM l U h 

40ilc = -x^y^$ JtfcttftlftKfcttJII 4 0 2*8! 
<b$«, 3W* 4 0 8930 4 0 9 Kltt, 

W*4 0 4 W^2fE^S4 0 3/JSte^$ix5o 

[0 0 6 4] **yr*4 0 4 irf2EM4 0 3 

■t>m&£titLmwm4 o 9 tora-eauiiM-s. 
[oo6 5] mm®. mwm4 0 9\zi&f$.£iiizm2u 

®ffi4 0 3±lc, ^.^y ^ y >^T'iiiV^$©SW 
M4 1 Oi^«t5. Slti4 0 1 fctt, &*fcli7A' 

[0 0 6 6] I? liE&Ei^lE&BSrW 

(om&xmz*. *)%2 * v zmft-tzc. t 

5» »13tf f 'f^^i:«2 3t^^^fc©IWlc*^»« 50 
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[0067] u±<nmmjjmz£<o. mummtmz 

5 5pm+10pm, ftxV 1 [HllEW&A* 
T*5 5 ±4 Mml^CDfSllOJI££^1-5B£9^-frM 

(cw-frTiDJELfc^ #04ft£J»»U f&lfe&ffiiSS 
•5> 0 

[0 0 6 8] 

y^**S$K/>&< t t^lffiftffii:^2ie^ffi^« 

[ni] *%w<oft74*v<D-mnm<owm i Mj&*7F 

[0 2] *»M©3t7*>f ^^«Jfi*jfelc*i»t5-*ifi«l 

[13] &%w<o%.7 ! j x?\cto\,^x4m<o%dMm%% 

[0 4] *^W»3tT^^^Siji*ffitio»t5tew5llfe 

[0 5] '{S^Wift^STtx^^^^Wlil&li^SrTn-rmS; 
0T'fc5o (a) (4DVD-9<D«8)rffi0T*fo l 9, 
(b) I4DVD- 1 8(OmB&*TE0-C&5o 
[0 6] tifJl5(OS5«;S)tx^ *?lC*5l^T2Ji«>!E«ffi 

[0 7] hSrffl^yt|fi9-&t>*ai5tf f -f^^ 

I^rolftM] 



10 1 • • • r-f^^lS 

10 2 • • • m 1 !2®E5 

10 3 • • • ¥&Wf§ 

104 • • • m i f wa 

105 • • • m2*mm 
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10 6 


••■#52 lEflfcBS 


1 0 7 


• • • SWI 


10 8 


• • • WMM 


2 0 1 


• • • W, 2 lfi®B5 


9 0 9 

£t \J £* 


• • • 7*$ 


9 0^ 

\J «J 


. . . ?f j ^y<y-f 


9 0 4 


• • • SS^MfiSE-ft^Bi 


9 o s 
*s u o 


• • • ^^Mff 


9 n fi 


• • • s 2 


9 0 7 




9 O ft 
z w o 


l^iiZ 71 /Is! 


9 O Q 
Z. \J z> 




2 1 0 


• • • f>r^^Sl 


2 11 


• • -SWS 


4 U 1 




4 0 2 




4 0 3 


• • • % 2 12®S 


4 0 4 


• • • JX? W< 


4 0 5 


• • • ¥j§ens 


4 0 6 


• • • W, 1 f2£^S 
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102 si 12ft s 
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* 4 0 7 


• • • 7*4 


4 0 8 


• • • m^mytw 


4 0 9 


• • • mmm 


4 10 


• • • sits 


6 0 1 


• • • 7 s J 


6 0 2 


• • • % i ts^a 


6 0 3 


. . . i^g^i 


6 0 4 


• • * 3 MB 


6 0 5 


• • • £B 2 IBifcffi 


6 0 6 


• • • KftJi 


6 0 7 


• • • (saiH 

Ki x IOC ' 13 


6 0 8 


* • • s*s 


7 0 1 


•••Si isfisii 


7 0 2 


• • • 


7 0 3 


• • • *mwm 


7 0 4 


• • • y/< 


7 0 5 




7 0 6 


J. 


7 0 7 




7 0 8 


• • -mm 
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